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0 Captive tear tab with protective means for container opening. 



0 A tear tab closure for forming an opening in a 
container end wall, in which the tear tab remains 
external of the container and captive thereon when it 
is opened, and further wherein the tear tab is con- 
structed so that there are no recesses for collecting 
foreign matter. The tear tab is separable from the 
container end wall along a frangible score line to 
form the opening, and a pull ring is attached to the 
tear tab to pull it back from the end wall to form the 
opening, with the tear tab remaining captive on the 
container. A vertical fold is formed in the container 
end wall adjacent the score line to provide a shield 
to protect the user from the severed edge of the tear 
tab after it is opened along the score line. 
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Field of the Invention: 

This invention relates to means for forming an 
opening in the end of a container, especially a 
beverage container. More particularly, the invention 
relates to a tear tab closure that is separable along 
a score line from the container end to form an 
opening. 

Background of the Invention: 

The advent of metal and metal alloy containers 
for beverages, food and other goods led to the 
development of a variety of means for closing and 
sealing such containers. Many such closures in- 
clude permanently affixed container ends which are 
cut away with separate hand tools. This type of 
closure is in common use with cans for holding a 
variety of food products, which are typically stored 
in a kitchen area and suitable hand tools for open- 
ing the container are thus readily accessible. 

Beverage containers, on the other hand, have 
more commonly been developed with convenient, 
integrally attached tabs that are torn away to form 
an opening in the container. Many containers of 
non-carbonated beverages, such as fruit juice and 
the like, have an opening in an end wall that is 
closed by a strip of removable tape. This type of 
closure is not entirely satisfactory, however, be- 
cause of the less sturdy nature of such closures, 
and the susceptibility of them to tampering. 

Carbonated beverages generally require more 
secure closures, and have evolved with a variety of 
so-called "pop-top" or "pull-tab" devices for for- 
ming an opening in an end wall of the container. 
Early devices included removable sections joined 
to the container end along a frangible score line, 
and a pull tab or ring attached to the removable 
section so that it could be pulled from the container 
end, separating along the score line, to form an 
opening. The removed section and the attached 
pull tab or ring were then discarded. This approach 
was unsatisfactory because of the ecological dam- 
age created by the discarded tabs. 

To alleviate the environmental harm produced 
by such removable pull tabs, closures were devel- 
oped that remained attached to the container after 
being opened. These closures also comprise a 
frangible section of the container end wall, joined to 
the end wall along a score line, and including an 
actuating ring associated with the frangible section. 
However, rather than being completely removed 
from the container end wall and discarded, the 
frangible section remains attached to or captive on 
the container. The most commonly used closure of 
this type is pushed into the container by the actuat- 
ing ring. While this solves the problem related to 
environmental damage that was caused by dis- 



carded pull tabs, it gives rise to new problems. For 
instance, the container end wall, including the fran- 
gible section, sometimes become contaminated 
with dirt or other foreign material. Consequently, 

5 when the section is displaced into the interior of 
the container to form an opening, the contents of 
the container are subject to contamination by the 
inwardly displaced, contaminated frangible section. 
To solve the latter problem, some containers 

w are provided with frangible sections that are sepa- 
rated along a score line from an end wall of the 
container to form an opening, but instead of being 
pushed into the container, are folded back exter- 
nally of the container. In some constructions, this 

75 type of closure remains attached to the container, 
and in other constructions the closure is completely 
separated from the container. These types of open- 
ing forming means are commonly used on pet food 
containers, or containers of solid food products, or 

20 other materials, and while they solve the problems 
related to contamination of the contents of the 
container, they raise the possibility of injury to a 
person handling the container because of the ex- 
posed sharp edge of the separated section. Efforts 

25 have been made to solve this problem in some 
prior art devices by placing folds in the material of 
the end wall adjacent the severed edge, or by 
providing a layer of protective material over the 
severed edge. Such prior art devices are either 

30 difficult and expensive to produce, or are not en- 
tirely satisfactory in operation. 

Accordingly, there is need for a simple and 
inexpensive closure means for containers, espe- 
cially of the tear tab variety, which is captive on the 

35 container and thereby does not lead to environ- 
mental contamination by discarded tabs and re- 
movable sections, but which also does not enter 
the container and potentially contaminate the con- 
tents of the container, or expose sharp edges 

40 which may injure the user. 

Summary of the Invention: 

The present invention provides a simple and 
45 inexpensive closure means for containers, espe- 
cially of the tear tab variety, which is captive on the 
container and thereby does not lead to environ- 
mental contamination by discarded tabs and re- 
movable sections, but which also does not enter 
50 the container and potentially contaminate the con- 
tents of the container, or expose sharp edges 
which may injure the user. 

The tear tab closure of the invention is joined 
to the container end wall along a frangible score 
55 line, and a fold is formed in the material of the end 
wall adjacent the score line to form a barrier or 
shield to the exposed edge of the closure tab after 
it is separated along the score line, thereby pre- 
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venting injury to the user which might otherwise 
occur because of an exposed, sharpened edge. 

In the invention, the score line is formed in the 
top surface of the container end wall, and is 
shaped to concentrate and direct fracturing of the 
material along the score line. By altering the shape 
of the score line, the tearing force and direction of 
fracture may be concentrated and/or directed in a 
desired way. 

The tear tab closure and fold of the invention 
are constructed so that a minimum amount of dirt 
or other foreign matter will become trapped on or 
adjacent the closure, thereby maintaining a cleaner 
environment on and around the closure and asso- 
ciated opening. 

To facilitate operation of the tear tab closure of 
the invention, the protective fold or shield may be 
indented or weakened at selected locations to pro- 
mote bending of the tab at such locations during 
opening of the closure. 

A variety of differently configured folds may be 
employed to form the protective shield for the 
severed edge of the tear tab, but each fold in- 
cludes a vertical component extending either above 
or below, or both above and below, the severed 
edge on the closure tab. In either event, the fold is 
constructed so that a minimum amount of foreign 
matter is capable of being trapped by the folded 
material, and the fold may be easily made using 
conventional technology. Further, the fold and 
score line are related so that the severed edge of 
the removable section is shielded by the fold, 
thereby guarding against injury to a person han- 
dling the container. 

Similarly, a variety of pull tabs may be used to 
separate the frangible section along the score line 
and form the opening in the container end wall. A 
preferred pull tab includes pry bars that extend 
beyond the score line to facilitate breaking of the 
score line and lifting of the frangible section, but 
many constructions may be used, including those 
conventional in the prior art. The pull tab is at- 
tached to the frangible section at a location that is 
near the perimeter of the container end wall, and 
near the score line. Consequently, great leverage 
can be exerted to initiate tearing of the score line; 
and when fully opened, the pull ring or tab and the 
frangible section will lie essentially within the space 
bounded by the container end wall. 

Brief Description of the Drawings: 

The foregoing, as well as other objects and 
advantages of the invention will become apparent 
from the following detailed description when con- 
sidered in conjunction with the accompanying 
drawings, in which like reference characters des- 
ignate like parts throughout the several views, and 



wherein: 

FIG. 1 is an enlarged, fragmentary, top perspec- 
tive view of a captive tear tab according to the 
invention, shown in place on a container end; 

5 FIG. 2 is a fragmentary top perspective view, on 

a reduced scale showing the tear tab of figure 1 
in a fully opened position; 
FIG. 3 is a greatly enlarged fragmentary top 
perspective view, with the pull ring removed for 

w purpose of clarity, to show the tear tab structure; 
FIG. 4 is a vertical sectional view taken trans- 
versely to the long axis of the tear tab, shown 
on a reduced scale; 

FIG. 5 is a greatly enlarged fragmentary sec- 
75 tional view of a portion of the tear tab and 
container end wall, showing the relationship of 
the fold and score line to the end wall and tear 
tab; 

FIG. 6 is a greatly enlarged fragmentary bottom 
20 plan view of the tear tab structure of figure 1 ; 

FIG. 7 is a view in section taken along 7-7 in 
figure 5; 

FIG. 8 is a somewhat schematic transverse sec- 
tional view of the container end of figure 1, 
25 showing the relationship of the parts in their 
normal, sealed position; 

FIG. 9 is a somewhat schematic transverse sec- 
tional view showing the relative positions of the 
pull ring and tear tab at the point at which 
30 fracturing of the material along the score line is 
initiated; 

FIG. 10 is a somewhat schematic sectional view 
of the closure of the invention as it appears at 
the end of the initial opening movement for 

35 initiating fracturing of the score line; 

FIG. 11 is a somewhat schematic sectional view 
of the closure of the invention as it appears 
during initial rearward movement to pull the tear 
tab from the container end; 

40 FIG. 12 is a somewhat schematic sectional view 
showing the tear tab and pull ring in an inter- 
mediate position during the opening movement; 
FIG. 13 is a somewhat schematic sectional view 
of the tear tab and pull ring of the invention 

45 shown in fully opened position; 

FIG. 14 is a greatly enlarged transverse sec- 
tional view of a first modification of the tear tab 
according to the invention; 
FIG. 15 is a view similar to figure 14 of a second 

50 modification of the tear tab of the invention; 

FIG. 16 is a view similar to figure 15 of a third 
modification of the tear tab of the invention; 
FIGS. 17-19 are enlarged, fragmentary sectional 
views of portions of a container end wall and 

55 associated tear tab, showing variations of the 
shape and direction of the score line; and 
FIGS. 20-27 are somewhat schematic top plan 
views of various pull ring configurations which 
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may be used with the various tear tab structures 
of the invention. 

Detailed Description of the Preferred Embodi- 
ments: 

With particular reference to the drawings, a first 
form of tear tab closure in accordance with the 
invention is indicated generally at 10 in figures 1- 
13. 

The closure 10 comprises a tear tab 11 formed 
integrally with the container end wall W, and a pull 
ring 12 joined to the tear tab 11 via a rivet 13. 

As seen best in figures 3, 6 and 7, the tear tab 
is defined by a portion of the container end wall 
material deformed to provide a vertical fold 14 
having a depending bight portion 15 projecting 
below the plane of the wall W, and an upwardly 
extending wall 16 projecting above the plane of the 
end wall W. This vertical fold extends substantially 
continuously along the opposite sides 17 and 18 
and one end 19 of the tear tab. The other end or 
the right-hand end of the tear tab, as viewed in 
figures 6 and 7, lies in the plane of the end wall W 
and is a continuation thereof. 

A frangible score line 20 extends around the 
opposite sides 17 and 18 and the end 19 of the 
tear tab in close proximity to the fold 14. This 
score line 20 is formed in the upper surface of the 
container end wall and is positioned such that when 
the tear tab is separated from the wall W, the 
severed edge lies between the top and bottom 
edges of the fold 14. Thus, the fold protects or 
shields the user from the exposed edge of the tear 
tab after it has been separated along the score line. 
Moreover, placement of the score line on the top 
surface of the container wall facilitates initial frac- 
turing thereof upon initial pivoting movement of the 
pull ring about the rivet 13. 

Additionally, and as seen best in figures 6-12, 
the fold 14, and specifically the depending bight 
portion 15, may be indented at a plurality of loca- 
tions 25 and 26 to render those particular locations 
relatively weak with respect to the remainder of the 
fold and thereby define hinge lines to facilitate 
bending of the tear tab during its opening move- 
ment. Thus, with reference to figures 9 and 10, the 
indentations 25 near the forward end of the tear tab 
define a hinge line about which the tear tab initially 
flexes when the pull ring 12 is initially lifted. This 
results in the nose of the tear tab flexing downwar- 
dly, breaking the score line 20 and enabling the 
tear tab and pull ring to begin lifting upwardly, 
fracturing the score line. 

The second set of indentations 26 define a 
second hinge line spaced rearwardly of the first 
hinge line to facilitate upward bending of the tear 
tab during rearward movement of the pull ring, and 



thereby facilitating tearing of the score line. 

Initial fracturing of the score line and upward 
pulling of the tear tab are facilitated by the con- 
struction of the pull ring 12, as seen best in figure 

5 1. In this figure, it can be seen that the pull ring 
includes a pair of forwardly projecting pry-bar legs 
12A and 12B extending beyond the fold and score 
line to rest on the surface of the end wall W. A 
relatively small nose section 12C on the pull ring is 

w positioned to press downwardly on top of the tear 
tab immediately adjacent the fold and score line to 
concentrate force and initiate fracturing of the score 
line at the end of the tear tab. Further in this 
connection, the rivet 13 is located relatively near 

75 the forward end or portion of the tear tab that is 
initially separated from the container end wall, 
whereby maximum leverage is obtained. The fold 
not only defines a shield for protecting the user 
from any sharpened portions of the severed edge 

20 of the tear tab, but also defines a reinforced struc- 
ture at the perimeter of the tear tab, facilitating its 
separation from the container end wall along the 
score line. 

Additionally, the fold and tear tab are con- 

25 structed such that the retention or accumulation of 
foreign material on the tear tab and/or container 
end is minimized, thereby minimizing the risk of 
contamination of the contents of the container upon 
opening of the tear tab. In other words, the tear tab 

30 of the invention does not include any recessed 
structure which would tend to trap such foreign 
matter. Instead, the container end wall and tear tab 
define relatively flat, smooth structures for reducing 
any tendency to trap foreign material. In this con- 

35 nection, the folds are shown in somewhat exag- 
gerated form in the drawings, but it should be 
understood that the bight portion 15 is essentially 
closed, with the material of the two vertical parts of 
the bight portion being disposed in contact with 

40 one another whereby foreign material cannot be 
trapped between the two vertical portions. 

In one specific example of a tear tab closure 
constructed in accordance with the invention, the 
bight portion 15 of the vertical fold 14 extends 

45 downwardly below the plane of the end wall W a 
distance of from about 1/32 of an inch to about 1/4 
of an inch, and the upwardly extending wall portion 
16 similarly extends above the plane of the end 
wall W a distance of from about 1/32 of an inch to 

50 about 1/4 of an inch. Further, the pry-bar legs 12A 
and 12B may have a length of from about 1/8 of an 
inch to about 1/4 of an inch. 

As seen in figures 6 and 7, the score line 20 is 
formed contiguous to the vertical fold, whereby 

55 there is no horizontally projecting portion remaining 
on the tear tab after it is separated from the con- 
tainer end wall W along the score line. This close 
placement of the score line to the vertical walls, 
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and the shielding effect provided by the vertical 
fold, virtually eliminates the chance of inflicting a 
cut on the hand of the user by the severed edge of 
the tear tab. 

Moreover, as seen in figures 17, 18 and 19, the 
score line 20' may have a V-shape in transverse 
cross section, with a vertical wall 20a on the side of 
the "V" spaced from the fold 14 and a sloping wall 
20b on the side of the "V" adjacent the fold. 
Alternatively, the vertical wall 20a may be located 
adjacent the fold and the sloping wall 20b remote, 
as shown at 20" in figure 18; or, the "V" 20"' could 
be symmetrically formed, with both walls 20a and 
20b sloping equally. In each case, the score line 
extends approximately one-half the depth of the 
end wall, and the particular orientation of the "V" is 
selected dependent upon a desired operating char- 
acteristic. 

While only two areas of indentation 25 and 26 
have been shown in the vertical fold 14 for defining 
hinge lines, it should be noted that one or any 
number of indentations and resulting hinge lines 
may be provided, as desired. 

Variations of the protective vertical fold are 
shown in figures 14-17. The simplest construction 
is shown in figure 14, wherein the vertical fold 30 
comprises a bight portion 31 projecting below the 
end wall W of the container a distance or height h. 
There is no upwardly projecting vertical wall cor- 
responding to wall 16 in the previously described 
form of the invention, and the tear tab 12' lies in 
the same plane as the plane of the end wall W. 

Figure 15 shows a similar construction, except 
a horizontal fold 40 is formed in an edge portion of 
the tear tab 32 and replaces the vertically projec- 
ting wall 16 of the previously described form of the 
invention. This horizontal fold 40 projects outwardly 
over the bight portion 31 of the downwardly projec- 
ting vertical fold 30 and extends into close proxim- 
ity with the score line 20. In this connection, the 
score line 20 is spaced a slight distance horizon- 
tally from the vertical fold 30, and the horizontal 
fold 40 provides a shield or protective structure for 
the severed edge that remains when the tear tab is 
removed from the end wall along the score line 20. 

A similar construction is shown in figure 16, 
and is identical with the structure shown in figure 
15, except that the horizontal fold 50 projects lat- 
erally outwardly in overlying relationship to the 
score line 20. 

A variety of pull ring structures are shown in 
figures 20-27. Figures 20 and 21 are noteworthy 
because of the prybar legs 60 and 61 formed on 
the respective pull rings 59 and 59' and projecting 
outwardly over the score line 20 to rest on the 
adjacent portion of the end wall W, whereby when 
the pull ring 59 or 59' is lifted the prybar legs press 
downwardly against the end wall and cause the pull 



ring to exert an upward force on the end portion of 
the tear tab to cause fracturing of the score line 
and initiate opening of the tear tab. 

The remaining pull rings are of essentially con- 
5 ventional construction and function to open the tear 
tab in a known manner, subject to the benefits 
provided by the invention as described previously 
herein. 

The tear tab closure of the invention is captive 

w on the container and does not break away for 
disposal and potential environmental contamination. 
Moreover, the tear tab closure of the invention 
does not enter or project into the container when it 
is opened, and therefore maintains a more sanitary 

15 environment for the contents of the container. Fur- 
ther, the unique construction of the tear tab of the 
invention makes it safe in use, with the severed 
edge of the tear tab being shielded from contact 
with the skin of the user. 

20 While the invention has been shown and de- 

scribed in detail, it is obvious that this invention is 
not to be considered as being limited to the exact 
form disclosed, and that changes in detail and 
construction may be made therein within the scope 

25 of the invention, without departing from the spirit 
thereof. 

Claims 

30 1. In a container closure of the type having a tear 
tab formed integrally in a container end wall 
and joined to the container end wall along a 
frangible score line, with a pull ring attached to 
the tear tab for separating it from the end wall 

35 along the score line to form an opening in the 

end wall, and wherein the tear tab is perma- 
nently joined to the container end wall at one 
end of the tear tab, and is operated by the pull 
ring so as to be pulled back from the plane of 

40 the end wall and thus not project into the 

container when opened, the improvement com- 
prising: 

a vertical fold formed in the material of the 
tear tab along the peripheral edge thereof adja- 

45 cent the score line and defining at least a 

downwardly extending bight portion projecting 
below the plane of the container end wall to 
form a shield protecting a user from the sev- 
ered edge of the tear tab when it is separated 

50 from the end wall along the score line, said 

tear tab and container end wall defining sub- 
stantially smooth, planar surfaces free of re- 
cesses which might trap foreign matter. 

55 2. A closure as claimed in claim 1, wherein: 

said vertical fold includes a vertical wall 
projecting upwardly from the bight portion to 
above the plane of the container end wall, said 
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tear tab lying in a plane at the upper end of 
the upwardly projecting vertical wall. 

3. A closure as claimed in claim 1, wherein: 

said bight portion includes a vertical wall 
extending downwardly from the container end 
wall, and a contiguous upwardly extending ver- 
tical wall projecting slightly above the plane of 
the container end wall and terminating in a 
horizontal fold defining a horizontally oriented 
bight portion that extends into close proximity 
with the score line, and said tear tab extends 
in coplanar relationship with the top of said 
horizontally oriented bight portion. 

4. A closure as claimed in any one of the claims 
1-3, wherein: 

said bight portion of the vertical fold is 
indented to define a hinge line for facilitating 
bending movement of the tear tab during 
opening movement thereof. 

5. A closure as claimed in claim 3, wherein: 

said horizontally oriented bight portion pro- 
jects horizontally outwardly from the tear tab 
and into overlying relationship to the score 
line. 

6. A closure as claimed in claim 1, wherein: 

the bight portion includes a first vertical 
wall extending downwardly from the container 
end wall, and a second vertical wall projecting 
upwardly therefrom in contiguous relationship 
thereto, with the upper end of the second 
vertical wall being coterminous with the plane 
of the container end wall, whereby the tear tab 
lies in the same plane as the container end 
wall. 



ered edge on the tear tab after it is separated 
from the container end wall along the score 
line. 

5 10. A closure as claimed in claim 9, wherein: 

said score line extends substantially one- 
half the depth or thickness of the container end 
wall. 

w 11. A closure as claimed in claim 10, wherein: 

the V-shaped score line is symmetrically 
formed, having opposed side walls inclined 
equally outwardly from a line vertical to the 
plane of the end wall and extending through 

75 the apex or point of the V-shaped score line. 

12. A closure as claimed in claim 10, wherein: 

the V-shaped score line has opposed side 
walls, one of said side walls being inclined 
20 toward the tear tab and the other of said side 

walls extending vertically to the plane of the 
container end wall. 

13. A closure as claimed in claim 12, wherein: 

25 the V-shaped score line has opposed side 

walls, one of said side walls being inclined 
away from the the tear tab and the other of 
said side walls extending vertically to the plane 
of the container end wall. 

30 



35 



7. A closure as claimed in claim 1, wherein: 40 

the vertical fold has a dimension perpen- 
dicular to the plane of the container end wall of 
from about 1/32 of an inch to about 1/4 of an 
inch. 

45 

8. A closure as claimed in claim 1, wherein: 

the vertical fold includes vertical wall por- 
tions projecting both above and below the 
plane of the container end wall respective dis- 
tances of from about 1/32 of an inch to about 50 
1/4 of an inch, and the score line is positioned 
approximately midway the height of the vertical 
fold. 



9. A closure as claimed in claim 1, wherein: 55 
said score line is V-shaped in transverse 
cross-section, and is formed contiguous to the 
vertical fold so that there is no projecting sev- 
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